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© Radiation image identifying device. 

© A universal radiation image identification system 
is described for use in an environment such as a 
hospital wherein an information management system 
is already available. 
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1. Field of the invention. 

The present invention is in the field of digital 
radiography and relates to the identification of a 
radiation image. More in particular it relates to 
identification of a radiation image in a system for 
reading and processing a radiation image that has 
been stored in a photostimulable phosphor screen, 
said system being installed in an environment such 
as a hospital wherein an information management 
system is already available. 

2. Description of the prior art 

In the field of digital radiography a wide variety 
of image acquisition techniques have been devel- 
oped that render a digital representation of a radi- 
ation image. 

In one of these techniques a radiation image, 
for example an x-ray image of an object, is stored 
in a screen comprising a photostimulable phosphor 
such as one of the phosphors described in Eu- 
ropean patent publication 503 702 published on 
16.09.92. 

In a read out station the stored radiation image 
is read by scanning the screen with stimulating 
radiation such as laser light of the appropriate 
wavelength, detecting the light emitted upon stimu- 
lation and converting the emitted light into an elec- 
tric representation for example by means of an 
adequately adjusted photomultiplier and finally 
digitizing the signal. 

After readout the residual image left on the 
photostimulable phosphor screen is erased so that 
the screen is again available for exposure. 

The digital image signal is then processed on- 
line. It is further possible to sent the image signal 
to an off-line workstation where the image signal 
can be subjected to additional processing steps. 

It can also be transmitted to a laser recorder 
for reproduction of the processed image on the film 
size and Jay-out of the radiologist's choice and/or it 
can be applied to a monitor for display. 

Prior to read out, the radiation image is iden- 
tified, i.e. at least patient identification data and 
examination data are associated with the radiation 
image. 

In one example of a system of the above 
described kind the photostimulable phosphor 
screen is conveyed in a cassette and the identifica- 
tion data are associated with the cassette prior to 
exposure. More specifically a memory chip is em- 
bedded in the cassette and patient demographic 
data as well as examination data are written into 
this memory device. Since the memory chip is 
embedded in the cassette, the data are automati- 
cally linked to the image and remain finked during 
read-out and processing. 



<EP 06741 87A1_I_> 



In a stand alone read out system the identifica- 
tion procedure operates as follows. The cassette 
conveying a photostimulable phosphor screen is 
first introduced into the identification station for 
5 identification. Via the keyboard and a user-friendly 
menu patient demographics are entered and ex- 
amination data are selected. 

The patient data and the examination data or at 
least an indication thereof are written into the mem- 
10 ory chip that is mounted on the cassette. 

Then the screen is exposed. Alternatively the 
screen can be exposed prior to identification. 

After identification and exposure the cassette is 
taken to the read out station where the information 
75 stored in the memory chip is read out. This in- 
formation is used when adjusting the read out 
means and when selecting parameters for the pro- 
cessing of the image. Then, the latent image stored 
in the photostimulable phosphor screen is effec- 
20 tively read out, digitized and processed. 

However, a system as described hereinbefore 
is often installed in a hospital environment where 
one already disposes of an information manage- 
ment system. 

25 Large hospitals often have a 'Hospital Informa- 

tion System (HIS) 1 or a 'Radiology Information Sys- 
tem (RIS)' which is a repository of validated pa- 
tient, clinical and administrative information and 
which connects to data or image handling equip- 

30 ment. 

Others use a card read system or a bar code 
reader for identifying patients in several depart- 
ments of the hospital such as the administrative 
department, the radiology department etc. 

35 When a radiation image read out system and 

the associated identification station, is added to the 
equipment already installed in a hospital, the pa- 
tient and examination identification process which 
has in most cases already been performed in some 

40 part of the hospital, for example at the administra- 
tion desc, is to be repeated at the identification 
station of the read out system. 

This is a time-consuming operation for both the 
operator and the patient. The repeated identifica- 

45 tion of patient and examination type decreases the 
operational speed of the entire system and may be 
the cause of mistakes and inconsistencies. 

Dedicated systems have been developed to 
interface existing information systems with an iden- 

50 tification system such as an identification station 
part of a system for computed radiography using 
photostimulable phosphor screens. 

The following article describes one example of 
an identification system for radiation images that 

55 makes use of an already existing information man- 
agement system: "Data interface between a radi- 
ology information system and a computed radiog- 
raphy system using personal computer and stan- 
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dard software" published by Joaquim Piqueras and 
Joan-Carles Carreno in AJR 1993; 161:1313-1315. 

This article describes that identification data for 
the computed radiography system are obtained 
directly from the radiology information system. The 
system uses DESQview-386 V.2.2 software (Quar- 
terdeck Office Systems) which is an MS-DOS pro- 
gram that runs several MS-DOS (Microsoft Corp.) 
or Windows (Microsoft Corp.) programs in different 
screen windows simultaneously. 

It allows side-by-side operation of the RIS (Ra- 
diology Information System) software and the ap- 
plication run on a computed radiography terminal. 
The described system opens two windows: one 
running on the software of the computed radiogra- 
phy system and the other running on the software 
of the information system. Data appearing in one 
window can be cut and pasted to the other window. 

This article addresses the same problem as 
our invention, the proposed solution however is not 
universal, it is only applicable in a DOS/WINDOWS 
environment. 

Since a wide variety of information systems 
exists at the moment and the number of data 
structure standards and methodologies is immense 
and a common protocol is not installed on each of 
the available systems, it is normally not possible to 
transfer measures taken to establish interfacing of 
one set of devices to another set. 

3. Objects of the invention 

It is an object of the present invention to pro- 
vide a system for identifying a radiation image that 
makes use of the existing modalities in a hospital 
and that avoids reentering of identification data. 

It is a further object of the present invention to 
provide interfacing of an identification station with a 
wide variety of existing information systems such 
as a data base management system or a magnetic 
card system or a bar-code reader etc. 

It is an object to provide such a system in 
connection with a system for reading a radiation 
image that has been stored in a photostimulable 
phosphor screen. 

Further objects will become apparent from de- 
scription hereinafter. 

4. Statement of the invention 

To achieve the above objectives the present 
invention provides a radiation image identification 
system comprising 

- an information system supplying patient iden- 
tification data, 

- an identification station for identifying a radi- 
ation image of a patient, 



- a network system interfacing said identifica- 
tion station and said information system, 

- data interchange means enabling interchange 
of data between said information system and 

5 said identification station connected by said 

network system, 

- means for converting the format of data sup- 
plied by said information system into a for- 
mat that is interpretable by said identification 

70 station, characterised in that said identifica- 

tion station comprises 

- means for initiating operation of said data 
interchange means and said conversion 
means, 

75 - means for storing converted data, and 

- means for resuming identification upon ter- 
mination of said conversion by means of said 
converted data. 

The present invention is advantageous in that 

20 the operator of the identification station gets access 
to data stored in an information system such as a 
hospital information system. 

The workload of the operator of the identifica- 
tion station decreases as patient data need not to 

25 be re-typed. Typing errors are made impossible. In 
this way the identification speed as well as the 
accuracy is increased. 

The interfacing of an identification station with 
an information system is generally performed by 

30 means of the following two elements: a physical 
connection between the identification station and 
the information system (Radiology Information Sys- 
tem or Hospital Information System) and a protocol 
implemented by either of these systems so as to 

35 provide control and interchange of data such as 
demographic patient data and examination data. 

The physical connection can be realized by 
implementing a local area network (LAN) or by 
means of a serial or parallel point-to-point connec- 

40 tion. A wide variety of suitable physical connections 
are available on the market: Ethernet (trademark of 
Xerox corporation), FDD! (Fiber distributed data 
interchange), Netware (trademark of Novell Inc.), 
RS232, SCSI, etc. 

45 To enable data interchange between two sys- 

tems a protocol is required, said protocol defining a 
number of commands that are identically inter- 
preted by either of the systems. A protocol can be 
implemented up to different levels of the OSI seven 

so layer model. Suitable protocols that make data of 
linked systems accessible in the form of a file or as 
byte-streams are commercially available for nu- 
merous hardware platforms. Examples are: NFS 
(trademark of Sun Microsystems), TCP-IP, TLI 

55 sockets etc. 

For medical applications dedicated protocols 
such as ACR-NEMA, DICOM... or extended pro- 
tocols such SPI... have been developed. Implemen- 



5 



EP 0 674 187 A1 



6 



tations of these protocols are not yet available for 
all platforms. 

Therefore our invention provides means for 
converting data formats so that the data format 
applied in the information system can be converted 
into a data format that is interpretabfe by the iden- 
tification station. 

In accordance with our invention the identifica- 
tion means interrupt the identification procedure so 
as to start operation of conversion means that 
convert data from the format in which they are 
available in the information system into the format 
that is readable by the identification station. 

Next, upon termination of the operation of the 
data conversion means, the identification station 
resumes its identification procedure by means of 
the converted data. 

Our invention is particularly suitable in an envi- 
ronment such as a hospital or a radiology depart- 
ment in which an identification system is added to 
the equipment already installed in said environ- 
ment, said equipment comprising an information 
management system. 

It is preferred in such an environment that the 
means for converting data are provided by the 
customer being the technicians who are acquainted 
with the available information system so that data 
conversion can be obtained without requiring that 
the company that installs the identification station 
has complete knowledge of the existing equipment. 

This way of operating is advantageous in that 
the identification station does not bother about the 
format in which data are generated at the side of 
the information system and the identification station 
does not need to be designed so as to be able to 
interpret data available on the existing information 
system. 

In this way a 'universal* identification station 
can be designed that can use data from any kind 
of information system without the need of develop- 
ing a dedicated protocol or dedicated interface 
routines. 

In a specific embodiment the identification sta- 
tion is used to identify a radiation image that is 
stored on a photostimulable phosphor screen. The 
identification system as described higher is then 
used together with a system for reading a radiation 
image that has been stored in a photostimulable 
phosphor screen comprising means for scanning 
said screen with stimulating irradiation, means for 
detecting the light emitted upon stimulation and 
means for converting the detected light into an 
electric signal representation. 

The identification data that are entered at the 
identification station are written into a memory de- 
vice, more specifically a electrically erasable read 
only memory that has been embedded into the 
cassette conveying the photostimulable phosphor 



screen. 

The cassette is introduced in a read out device 
where it is opened; wherein the information stored 
in the EEPROM is read and where the screen is 
5 scanned with stimulating irradiation, the light emit- 
ted upon stimulation is detected and converted into 
an electric signal representation. 

The identification procedure works as follows in 
case link exists between an identification station 
io and an existing information system (Radiology in- 
formation system RIS or Hospital information sys- 
tem HIS): 

When a patient enters the hospital, the oper- 
ator of the existing information system enters the 
75 demographic data and the patient is ready for 
exposure. 

The patient then goes to the radiology depart- 
ment where the operator of the identification station 
then starts an identification procedure that in its 

20 turn calls a routine supplied by the customer to 
retrieve and convert the prepared data to a specific 
file format. The software of the identification station 
uses this file to fill in the identification screen. 

The operator can edit or accept the displayed 

25 information and finally write the identification in- 
formation into the memory on the cassette. 

The identification station can also be linked to 
alternative systems such as a magnetic card sys- 
tem or a bar code reading system. 

30 The identification procedure then works in a similar 
way. The identification station is not capable of 
reading all magnetic card formats. Therefore a cus- 
tomer program has to be developed to read the 
data from the magnetic card and put the data in a 

35 file on the hard disc of the identification station. 

The identification software in the identification sta- 
tion calls the customer program, this customer 
program prepares the data-i.e. reads the magnetic 
card- and prepares a data file. The customer pro- 

40 gram then stops and returns to the identification 
program. 

This program reads the data from the file and 
enters the relevant fields in the identification 
screen. 

45 In case of a bar code reader, the bar code is 

translated into a number by the bar code scanner, 
the customer program uses this key to consult a 
remote database and gets relevant patient informa- 
tion. The customer program stores this data in the 

so data file and comes to a halt. Then the identifica- 
tion station reads the data from the file and enters 
relevant fields in the identification screen. 
Still other alternatives are possible. 

55 5. Brief description of the drawings 

Particular aspects of the present invention as 
well as preferred embodiments thereof will be ex- 
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plained by means of the corresponding drawings 
wherein 

Fig. 1 is a computed radiography system, 

Fig. 2 shows the interfacing of an identification 

station and a hospital information system; 

Fig. 3 and 4 are block schemes illustrating the 

identification system according to the present 

invention, 

Fig. 5 illustrates the conversion of data retrieved 
from a HIS into a format that is readable by the 
identification station, 

Fig. 6 is a more detailed view of a system for 
reading an image stored in a photostimulable 
phosphor screen. 

A radiation image of an object was recorded on 
a photostimulable phosphor screen 3 by exposing 
(radiation emitted by source 2) said screen to x- 
rays transmitted through the object (not shown). 
The stimulable phosphor screen 3 was conveyed in 
a cassette provided with an electrically erasable 
programmable read only memory (EEPROM) and a 
galvanic data transmission. A cassette of this kind 
has been described in US 4,960,994. 

The radiation image was first identified in an 
identification station 4 consisting of a standard PC- 
based computer with keyboard, monitor and a cas- 
sette insertion port. 

In this identification station all kinds of data 
such as patient examination data can be entered 
via the keyboard. Alternatively these data can be 
retrieved from another information system such as 
a Radiology Information System (RIS). 

In the described embodiment patient identifica- 
tion data were retrieved from a radiology informa- 
tion system as is shown in figure 2. 

The radiologic information system was a pri- 
vate hospital software running on Apple Macintosh. 
This system handles patient identification, registra- 
tion, scheduling, reporting etc. 

The identification station and the hospital in- 
formation system communicated via an Ethernet 
link (23) running TCP-IP and PC NFS. 

The patient and examination data were avail- 
able on the radiology information system (21) in a 
relational database (RDBMS). All data were stored 
on a local disc (22). 

Figure 3 illustrates the operation of the iden- 
tification procedure. During the identification proce- 
dure, the identification program running on the PC- 
based identification station is interrupted and by 
means of a software implemented routine an exter- 
nal customer program is called that creates or 
retrieves the data from the radiology information 
system and places these data in a file. Figure 4 
illustrates this customer program. 

More in particular: upon insertion of a cassette 
(3) containing a photostimulable phosphor screen, 
a customer program was called that provided dis- 



play of a screen enabling selection by the operator 
of a patient name out of a list of scheduled pa- 
tients. 

Then, an examination type was selected from a 
5 list of examinations scheduled for this patient. 

The custom program ended with the creation 
of an ASCII file on disc (22) of the RIS system. 

A disc partition of disc (22) was logically at- 
tached to the identification station disc (24) by 
io means of the PC-NFS package which made the 
created file available on the identification station. 

The identification program running on the iden- 
tification station continued by a command providing 
reading the file and filling the screen with the 
75 available data. 

Hereafter it was still possible to modify the 
displayed values. Then, the data were stored on 
the cassette. 

The created file was in a standard structure 
20 ready for use by the identification station. All char- 
acters contained in the file had to be interpreted as 
ASCII characters. The data format consisted of 
three fields for every data element. Every field was 
separated by a comma, and every element ended 
25 with the ASCII character 13 (CR). 

The first two field described the data element de- 
rived from the ACR-NEMA standard (ACR-NEMA 
stands for American College of Radiologist - Na- 
tional Electronical Manufacturers Association) which 
30 is a standard for electronic data interchange. 

The ACR-NEMA standard defines two codes 
that are expressed as ASCII hexadecimal numbers: 
ACR-NEMA group number and ACR-NEMA ele- 
ment number. The third field contains the actual 
35 data in a standard ASCII string. 

Figure 5 gives an overview of supported fields 
with a description of the data field. 

If a data field is not available, it can be omitted. 
In this case, the identification station will replace 
40 these fields with a default as possible. 

When the data file has been created, the cus- 
tomer program exits and the identification software 
on the identification station continues its operation. 
Selection of an examination type was per- 
45 formed by making a selection among menu items 
that were displayed upon entering a radiologist's 
name. With the selected examination process a 
number of parameters and keys regarding adjust- 
ments of the read out apparatus, image processing 
so and image layout were associated. 

Once patient identification data were retrieved 
from the hospital information system and a selec- 
tion among examination types was performed, the 
relevant data were written onto the memory device 
55 provided on the cassette conveying the 
photostimulable phosphor screen. 

Next the cassette was fed into a radiation im- 
age read-out apparatus 1 where the information 
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stored in the EEPROM and the image stored in the 
photostimulable phosphor screen were read-out. 
Image read out is illustrated in figure 6. The stored 
image was read-out by scanning the phosphor 
screen with stimulating rays emitted by a laser 8. 
The stimulating rays were deflected into the main 
scanning direction by means of galvanometric de- 
flection 9. The sub-scanning was performed by 
transporting the phosphor screen in the sub-scan- 
ning direction indicated by arrow 10. The stimu- 
lated emission was directed by means of a light 
collector 11 onto a photomultiplier 12. for conver- 
sion into an electrical image representation. Next, 
the signal was amplified by a square root amplifier 
13, sampled by a sample and hold circuit 14, and 
converted into a 12 bit signal by means of an 
analog to digital convertor 1 5. 

The digital raw image signal 20 was then sent 
to the image processing module of the read-out 
apparatus (figure 1 , numeral 7) where it was stored 
in an internal buffer. The digital image signal was 
subjected to a decomposition into detail images at 
multiple resolution levels and a residual image. 
The multi-resolution representation of the image 
was then subjected to an image quality enhancing 
modification and the modified multi-resolution re- 
presentation was finally subjected to a reconstruc- 
tion process. 

The image was also sent to a preview monitor, 
indicated by numeral 5 in fig.1, which gave a first 
impression of the acquired image and hence pro- 
vided early feedback to the operator in case the 
acquisition went wrong. 

The decomposed digital image signal was also 
sent to a workstation (not shown). The workstation 
allows performing a variety of operations such as 
viewing the digitized image on screen, collimation, 
zoom etc. 

The system was also connected to a laser 
imager (6) to print the images on high quality laser 
film. 

Claims 

1. A radiation image identification system com- 
prising 

- an information system supplying patient 
identification data, 

- an identification station for identifying a 
radiation image of a patient, 

- a network system interfacing said iden- 
tification station and said information sys- 
tem, 

- data interchange means enabling inter- 
change of data between said information 
system and said identification station 
connected by said network system, 



- means for converting the format of data 
supplied by said information system into 
a format that is interpretable by said 
identification station, characterised in that 

5 said identification station comprises 

- means for initiating operation of said data 
interchange means and said conversion 
means, . 

- means for storing converted data, and 

w - means for resuming identification upon 

termination of said conversion by means 
of said converted data. 

2. A system for reading a radiation image that 
75 has been stored in a photostimulable phosphor 

screen comprising 

- an image read out section comprising 
means for scanning said screen with 
stimulating irradiation, means for detect- 

20 ing light emitted upon stimulation, means 

for converting said light into a digital 
signal representation, 

- an information system for supplying pa- 
tient identification data. 

25 - an identification station for identifying 

said radiation image, 

- a network system interfacing said iden- 
tification station and said information sys- 
tem, 

30 - data interchange means enabling inter- 

change of data between said information 
system and said identification station 
connected by said network system, 

- means for converting the format of data 
35 supplied by said information system into 

a format that is interpretable by said 
identification station, characterised in that 
said identification station comprises 

- means for initiating operation of said data 
40 interchange means and said conversion 

means, 

- means for storing converted data, and 

- means for resuming identification upon 
termination of said conversion by means 

45 of said converted data. 

3. A system according to claim 2 wherein said 
screen is conveyed in a cassette that is pro- 
vided with a memory device and wherein said 

so identification station is provided with means for 

writing identification data into said memory de- 
vice. 

4. A system according to claim 3 wherein said 
55 memory device is an electrically erasable pro- 
grammable memory (EEPROM). 
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5. A method of identifying a radiation image by 
means of an identification procedure running 
on an identification station that is connected to 
an information system via a network system 

and means for converting data formats and 5 
means for interchanging data between said 
information system and said identification sta- 
tion, characterised in that (i) an identification 
procedure running on said identification station 
is interrupted so as to start data format conver- 10 
sion and interchange of converted data, 

(2) converted data are stored, 

(3) identification is resumed by means of said 
converted data. 

15 

6. A method according to claim 5 wherein said 
radiation image is stored in a photostimulable 
phosphor screen. 

20 
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